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(57) ABSTRACT

A method for supporting USB 1nput devices via BIOS,
which allows BIOS to support USB input devices when the
motherboard does not have the keyboard controller (KBC).
This method 1s especially applied to the operating systems
that do not support the drivers for USB keyboard and mouse
mput devices, and BIOS can still support existing USB
keyboard and mouse mput devices. It 1s implemented by
connecting two general purpose output pins of a south
bridge (SB) on the hardware to an 8259 programmable
interrupt controller (PIC) chip on the SB and revising some
part of the internal program 1n BIOS to simulate and create
hardware interruption requests IRQ1 and IRQ12. This can
achieve the object of backward compatibility. and support
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METHOD FOR SUPPORTING USB INPUT
DEVICES VIA BIOS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This 1nvention relates to a method for supporting USB
input devices via BIOS and, in particular, to a method for the
operating systems, which do not support USB keyboard and
mouse 1nput devices, to support existing USB keyboards
and. mouse 1nput devices under a PC structure without the

keyboard controller (KBC).
2. Related Art

In general, when a computer starts, there are some man-
agement procedures 1n the booting process, namely, the
basic input output system (BIOS), such as the power-on
selftest (POST), low level hardware setting for the disk:
drives, keyboard, and monitor. It also provides some service
routines for the firmware 1n the computer to control hard-
ware. Nowadays, BIOS 1s stored in electrically erasable
programmable read only memory (EEPROM) or erasable
programmable read only memory (EPROM) to allow the
user to renew 1nternal data, in a proper time.

Currently, the keyboard controller (KBC) in usual PC
structure 1s 1n a super I/O chipset. When BIOS supports the
USB keyboard and mouse input devices, the system has to
rely on the KBC on the super I/O chipset. An I/O port with
the address 60/ 1s on the KBC. When 60/ 1s input with data,
hardware interrupt requests IRQ1 or IRQ12 will be created
so as to call the service routines for IRQ1 and IRQ12.
However, for the Free PC proposed under the consideration
of 1increasing the efficiency and decreasing the price, a super
[/O chipset with only about 8 MHz industrial standard
architect (ISA) is taken off and replaced by a USB controller
with a 33 MHz peripheral component interface (PCI) struc-
ture as the KBC. Therefore, 1t does not only lower the cost,
but also increases the efficiency from 8 MHz to 33 MHz, a
factor of more than 4. At this moment, one has to use USB
keyboards and mice to, replace conventional PC PS/2 key-
boards and mice. The current BIOS would not be able to

support them under the operating system because there 1s no
address 60/ on the KBC to send out IRQ1 and IRQ12.

In addition, if one wants to directly use USB keyboard
and mouse service routines 1 BIOS to support USB key-
board and mouse, a great portion of the BIOS code has to be
revised. This may cause some potential problems in BIOS
and 1t does not support all operating systems, such as
Windows N'T 4.0. Thus, the problem that needs to be solved
1s: how BIOS supports USB keyboard and mouse input
devices without the super I/O controller 1n the computer.

SUMMARY OF THE INVENTION

A main object of the istant invention 1s to provide a
method for supporting USB 1nput devices via BIOS when
there 1s no keyboard controller on the motherboard. This
method 1s especially applied to the operating systems that do
not support USB keyboard-and mouse 1nput devices and to
the motherboards that do not have keyboard controller.
These systems can use available USB keyboard and mouse
input devices to achieve the object of backward compatibil-
ity. This method supports usual chipsets on the market with
some modification on the firmware only.

The method for supporting USB 1nput devices via BIOS
disclosed 1n this specification allows the motherboards that
do not have keyboard controller to use USB keyboard and
mouse 1nput devices. The method comprises the steps of:
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setting the USB interrupt as the system management
interrupt (SMI) while POST initializes the USB
controller, and creating SMI from the I/O of addresses
60/ and 644,

creating system management interrupt when the user
presses a USB keyboard or moves a USB mouse and
entering the USB service routine in system manage-
ment memory (SMM);

getting 1nput data from the USB keyboard and mouse
input devices and judging the data source;

translating the input data into the legacy keyboard or
mouse data according to the data source so that the
service routines or drivers for IRQ1 and IRQ12 can
correctly read legacy data;

creating a corresponding hardware interruption requests
IRQ1 or IRQ12 by connecting general purpose output
pins of a south bridge to an 8259 programmable
interrupt controller chip on the south bridge;

creating a system management interrupt (SMI) signal and
entering the USB service routine in the SMM when the
service routine or driver of the keyboard or mouse gets
the conventional keyboard or mouse data through the

address 604,

de-asserting the general purpose output pins and thus
IRQ1 or IRQ12; and storing the translated legacy data

into an al register stack 1n the CPU state saved area 1n
the SMM; and

determining whether there 1s any data pending, and going,
to the step of creating corresponding hardware inter-
ruption requests by connecting general purpose output
pins 1f there 1s or ending if there 1s not.

By connecting two general purpose output pins of the
south bridge to an 8259 programmable mterrupt controller
chip on the SB and modifying part of the internal USB
service routine of the BIOS accordingly to simulate the
ogeneration of hardware interruption requests IRQ1 and
IRQ12, the system can translate USB keyboard or mouse
data into the legacy ones for the keyboard or mouse service
routine or driver without affecting the operation of the
operating system.

In this manner, one only needs to modify the firmware
without increasing the cost on the hardware to support the
usage of the keyboard and mouse when there 1s no KBC.
This method 1s particularly useful i the operating system
that does not support USB keyboard and mouse input
devices.

Further scope of applicability of the present invention will
become apparent from the detailed description given here-
mafter. However, 1t should be understood that the detailed
description and specific examples, while 1ndicating pre-
ferred embodiments of the imvention, are given bye way of
illustration only, since various changes and modifications
within the spirit and scope of the invention will become
apparent to those skilled 1n the art from this detailed descrip-
fion.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given hereinbelow illustration
only, and thus are not limitative of the present invention, and
wherein:

FIG. 1 shows hardware circuit of the present invention;
and

FIG. 2 1s a flow chart of the method for supporting USB
keyboard and mouse input devices via BIOS disclosed by
the present invention.
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DETAILED DESCRIPTION OF THE
INVENTION

In the process of universal series bus controller 1nitial-
ization and before the test for the keyboard and mouse, the
access addresses 60/ and 64/ and the function of creating a
system management interrupt (SMI) signal by the USB
hardware interruption are turned on first.

Please refer to FIG. 1, which shows hardware circuit of
the present invention. To achieve the goal of supporting
USB keyboards and mice when there 1s no keyboard con-
troller (KBC), the present invention connects two general
purpose output pins A 12 and B 13 of a south bridge (SB) 10
to an 8259 programmable interrupt controller chip 11, a
programmable interface controller (PIC), also on the SB 10.
It creates interruption requests IRQ1 and IRQ12 according
to the situation, but the default value 1s not to create any

IRQ.

In the currently popular computer system (not shown), the
central processing unit (CPU) connects to a north bridge
(NB), which is a chipset, through a CPU bus. In addition to
connecting memory (SDRAM, EDORAM, etc), the NB also
connects to an AGP VGA card through an AGP bus.
Moreover, the NB connects to the SB 10 via a PCI bus for
fransmitting data and messages. Aside from connecting to
the hard disk drive (HDD), CD-ROM, DVD-ROM, USB,
super I/O chipset for data access, the SB 10 further connects
to BIOS and the audio device (such as a sound blaster card)
via an XD bus and an ISA bus, respectively.

When BIOS sends a command to the addresses 60/ and
64/ to test the keyboard and keyboard controller, an error
would occur while testing the keyboard for the Free PC
because there 1s no KBC. However, the present imnvention
creates-a system management interrupt signal that will be
captured by the BIOS when any access action happens to the
addresses 60/ and 64/4. Furthermore, the invention simulates
the action of KBC so that the system would not create any
error,message because no KBC 1s found.

Also as shown 1n FIG. 2, which 1s a flow chart of the
method for supporting USB keyboard and mouse 1nput
devices via BIOS disclosed by the present invention, this
method 1s used 1n an operating system that does not support
USB 1nput devices, such as the old DOS or Windows 3.1. In
these operating systems, the user can still use the USB
keyboard and mouse mput devices by this method. When the
user presses a USB keyboard or moves a USB mouse (steps
200 to 201), the system first creates a system management
interrupt, then the steps include:

(1) getting input data from the USB keyboard or mouse input
devices and placed in memory with a USB service routine
and judging the input data source (step 202);

(2) translating the input data into the legacy ones via the
USB service routine according to the 1input data source so
that the IRQ1 or IRQ12 hardware interruption service
routine and the keyboard or mouse driver provided. by the
operating system can access the legacy data (step 203);

(3) connecting general purpose output pins, GPO pin A or
GPO pin B on a south bridge (SB),to an 8259 program-
mable mnterrupt controller chip on the SB so as to create
a corresponding hardware interruption request IRQ1 or
IRQ12 (step 204);

(4) getting the legacy data with the service routine input
address 60/ of the mput devices, creating system man-
agement interrupt (SMI) signals, and entering system
management memory (SMM) (step 2085);

(5) creating the following two actions by the USB service
routine: 1. The system de-asserts the general purpose
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output pins, GPO pin A or GPO-pin B, and thus IRQ1 or

IRQ12; and 2. The system puts the legacy data into a USB

service routine via the SMI created by the program code

of “in al,60%#”, and places translated data into an-al
register stack address 1in the CPU state saved area in the

SMM. When the SMI finishes, the register then stores the

correct keyboard or mouse data for the interrupt service

routine (step 206). When determining whether data in the
address 60/ have. been retrieved from the KBC state
obtained via the program code “in al,64/”, a SMI signal
1s also created and put into the vacant state of the
simulation address 60/ 1n the USB service routine. The
data are placed in the register address 1n the CPU state
saved area 1n the SMM. Therefore, when the SMI ends
and the system goes back to the mput device interrupt
service routine, the service routine can get the correct

KBC state data without errors due to the lack of KBC; and
(6) determining if there is any data pending (step 207), and

cgoing to the step of connecting general purpose output

pins and creating a corresponding hardware interruption
request (step 204) if there is or ending if there is not (step

208).

When USB keyboard and mouse input devices are
employed, the keyboard or mouse would send out an input
data signal. After the transmission finishes, an 1nterruption
request would be created and put mto a system management
memory (SMM). After the USB service routine gets these
data, the system determines whether the source 1s a keyboard
code or a mouse code and translates them into the legacy
ones. Before the action ends, the system sends out a com-
mand to the GPO pin A or GPO pin B according to the data
source so as to create a corresponding IRQ1 or IRQ12 to call
the keyboard or mouse service routine or drivers in the
operating system (OS).

At this moment, when the keyboard or mouse service
routine 1n the old OS gets data in the original addresses 60/
or 644, a SMI signal would be created for BIOS. Therefore,
the translated legacy data are placed into the register in the
CPU state saved area 1n the SMM. When the SMI finishes,
the keyboard or mouse service routine gets the correct data
to accomplish the simulation of creating a hardware inter-
ruption request IRQ1 or IRQ12. In the meantime, the GPO
pin A or B 1s de-asserted to prevent the system from being
unable to continue the next action.

In the above procedure, only two portions inside BIOS
need to be modified: (1) creating a corresponding hardware
interruption request IRQ1 or IRQ12 via the GPO pin Aor B
pursuant to the design of the hardware; and (2) de-asserting
or creating the GPO pin A or B by the high/low (0/1) value
thereof.

According to the aforementioned method, the USB key-
board and mouse data can be applied to the PC structure that
does not have a KBC without modifying too much of the
BIOS code and requiring speciiic hardware support.

According to the method for supporting USB keyboard
and mouse 1mput devices and systems without a KBC via the
BIOS disclosed 1n this invention, the effects achieved are:
1. Current USB keyboard and mouse input devices can be

used and the backward compatibility can be achieved 1n

the OS that does not support USB keyboard and mouse

input devices, such as DOS or Windows 3.1.

2. The system can support usual chipsets on the market by
merely modifying the firmware without increasing any
cost on the hardware, and the user would experience no
change at all.

3. After getting rid of the super 1/O controller, the execution

efficiency of the system can be increased to four times that
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of usual computer systems. Thus, 1f the support of the

operations under the old OS can be increased, there would

be a wider application for the present invention.

The mvention being thus described, 1t will be obvious that
the same may be varied in many ways. Such variations are
not to be regarded as a departure from the spirit and scope
of the mvention, and all such modifications as would be
obvious to one skilled 1n the art are intended to be included
within the scope of the following claims.

What 1s claimed 1s:

1. A method for supporting USB 1nput devices via BIOS
for the operating system to be able to use the USB input
devices when the motherboard does not have a keyboard
controller (KBC), which method comprises the steps of:

creating a system management interrupt and entering
system management memory when the user uses the
USB 1nput devices;

getting input data from the USB input devices and judging
the 1nput data source;

translating the input data into legacy data according to the
input data source so that the service routine or OS
driver can correctly read the legacy data;

connecting a general purpose output pin on a south bridge
to an 8259 programmable interrupt controller (PIC)
chip on the SB so as to create a corresponding hardware
interruption request (IRQ), and entering the interrupt
service routine when the SMI finishes;

oetting the legacy data through the address 604, creating,
the SMI and entering the SMM;
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de-asserting the GPO pin and thus IRQ from the USB
service routine, and placing the translated legacy data
into an al register stack 1n the CPU state saved area 1n

the SMM; and

determining 1if there 1s any data pending, and going to the
step of creating a corresponding hardware interruption
request 1f there 1s or ending if there 1s not.

2. The method for supporting USB input devices via
BIOS of claim 1, wherein the USB 1nput device 1s a USB

keyboard.

3. The method for supporting USB input devices via
BIOS of claim 2, wherein the hardware interruption request
created corresponding to the USB keyboard 1s IRQ1.

4. The method for supporting USB 1nput devices via
BIOS of claim 1, wherein the USB input device 1s a USB
MOouse.

5. The method for supporting USB input devices via
BIOS of claim 4, wherein the hardware interruption request
created corresponding to the USB mouse 1s IRQ12.

6. The method for supporting USB 1nput devices via
BIOS of claim 1, wherein the step of placing the translated
legacy data into the register stack by the interrupt service
routine 15 achieved with the program code “in 60/,al”.

7. The method for supporting USB input devices via
BIOS of claim 6, wherein the step of placing the translated
legacy data into the register 1s followed by the step of
obtaining the KBC state by the interrupt service routine,
which 1s achieved with the program code “in 644,al”.
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